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(54) EXHAUST EMISSION CONTROL DEVICE FOR DIESEL ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exhaust 
emission control device for a diesel engine efficiently 
activating an exhaust catalyst, in a diesel engine with a 
function recirculating part of exhaust to an intake 
system. 

SOLUTION: An ECU 80 for totally controlling an 
operational state of an engine 1 prohibits exhaust 
circulation through an EGR passage 60, and performs 
control (alternative control of low temperature 
combustion) to obtain an effect of an inner EGR by 
driving a VVT mechanism to effectively increase a 
temperature of a NOx catalyst disposed to an exhaust 
system 40, when following conditions are satisfied: heat 
supply to the NOx catalyst is required to activate the 
NOx disposed to the exhaust system 40 or to keep the 
NOx in an active state; and the preferred operational 
state of the engine is optimized by mixing an inactive 
gas into combustion gas. 
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[00 0 8] B(HE»*jWbtt«E©Ja«*sgf*«[S: 

#PI4, l£i^lBia(E««-C^3J»ceffl Stilts. £< 
fc , BtiBfiN^^ttJSEroffllt -asBfSflt* T® o t ^ 5 & 
#TT-f4, ^^WNOxftro^ib-f , 

ttfiSE©ett-fk© *:» ic« t) a -c s i v *o ib «, 

[ooo9] mmmc^h,^ mmmm^w^x^-r 
zmm^mzmm ztiz z t x\ ^rmmm^cts^ 

#^#ttte&asi£W£«tt£;h,5 r. £ left <0 , 
L*»fc#»Jlie«)||fT*riii:-C»b*i4a*i:IRM»«>a!i 

d (7) «fc 5 fcft?J®*it£i§ffl U-C»*WMs««t:* 
W:SttftS4fc«, M4UKlK(cJ:«IINR<KN£oftS 30 
ft«rH«H-4 r i: k **Uf, SM5#fcftfe«E©fftB t . # 

[ooio] ±.Km&frbt£Stif*»<mmtt. 

[ooii] PMWMcfcfu*, 4HHMt^lcS8i-«#ft 
ffl^igf licit!*-*-* £ t ?8&1-*«B8«!*&lfcffi©*#t 40 

(efts, iot, %Vk^isi?><o^*&* 
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[0013] (a^^^->^x-fco«jtat«!M!e] si i 
9) Hi, i$KKi&% i o , mm. 2 o , »«s 3 o& 

[0 0 14] 5fe-f> JIMWite* l 011. i^y^^T* 
1 1 , a* V\s->\> l 2 , Witt* 1 3 , &0r# 1 
4 , nft# 1 6 , Stc^»# 1 7 , «Bs«m ass P 1 

Rvmrnwim? 2m*®*.xmmtiz>o 
[o o 1 5] tyy^^v/i in, %m?>? 

^LtatV U— 1 2 IC^1-6o > U-- /H 
2I4, iJ-T^tf^l l*»&fifete$nfc)S!ffi«m*3f 

:©SffLfc«^#»iMi 3ic^ia-r^> 0 Mm 
3i4, ^©wciiyw/^ K (®*B&) * 
9 . aSBB# LT$M 2 0 rtWK** 

[0016] y-yy4tf>y°\ n4, m<n*>f> 

j85ESi|»»P# 1 7 (C«^1-S„ 832>pft!$tiiffi P 2 (CI4, 
f-y°y4^^y\ l*»P>iS3c9Jj8*P#l 7{C|fi]^^oTJi 
W#l 4St^PS#l 6#IHfcKt9!$*i-tV-5. 
14I4, ^B#fC^V>T^P«S!|Sfii!SP2*)i»fL, B 
«fff»«rfltJhi"S. Wik#l 6I4, il5E9J«*P# 1 7(c 
t&fS+SMWffi^ («RBE) PG*»J$Pi-5. ilTE^Jgs 

ap# i 7 (4, ffitt«ut# 1 3 k m c < ^(D^mz.mM v 

[0 0 17] m%^3 014, #B^2 0rt(CW$&^tV 

^4 0(4, =&B^2 0*»6#ttlS*t*tlNK^©iil8 

[00 18] *fc, -(D^v^ltcte, ^*PC0iI^ 

+ -^+5 014, ->+7|>5 1^LtI^tlfc2<3 
C^-fyW-/l'5 2, 5 3 ^tffix-5o -*<0^-t' 
>-*-T-/U- (®^ftij^-f V^-T-^) 5 2(4, 

ixs. ret ?4«MWt5^-#f , +-^+ 5 0 
(4, >*^-^5 2#£tt*#fcflE 

E) trfi|fflLT®^fti|^-fv^^-^5 3^rlelte$ 

[0 0 1 9] S5B^3 OJCJSV^T, 
0JC»Jtfetl^^-^-7 3 114, m&iCXoXft 
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iil, w«AS«t©#fe(&* mm zmm-tzmmz 

[0 0 2 0] Sfc, xVv'yilCIt Mfcg 2 0 OXtiffi 

(K«3R3 0) XtfTM (tM4 0) 
ttftilfflEiiK (EGRiiSS) 6 O^jgj^SttTV^. d 
coEGRiiS§6 Oil, #U«)-»Srafi:!ft»* 3 0 (CM 
•f-^SrW-rSo EGR1I&6 0ICI1, S^-^tCj; o 
■CtmBKcWWSJi, Rii»«:«Hi«#* (EGR# 
*) ©iffii;* 8 felCfSg-f-S rti!ft5EGR#6 1 
£, EGRiIS§6 0£i§i® (jfjffi) i-StlKRSrJftai-f* 
fc#><£>EGR:7-7 6 2tfW>tfbtLX\/^6 0 

[00 2 1] #*t*4 0lC*JV^T, i#^4 0 

&tfEGRiI!&6 O©a»^0>TS£fc:tt:, «R«a5£S 
NOxttI («T, WCNOxftfeffiiV^) SrHX&Lfc 
ftfcjK^— >»^4 2 fl/CVa. 

[0022] xy>;y i w#SM5i:icii, &m-ty 

Vis 1 «3jHEtt»tB8i-Sflr^&ttl*i-5. 
[00 2 3] f/iH, ^Jltyt7 0it 

U-/H 2^{C^^f > tVTV^^<^E^iC)SC^Ili 
m-f-Srtti^i-5. S/±-fr>-f-7 111, ^mi»P2 

*0#1 7{C^A$ft5M-<DJ±7] («SJE) PGlOSDfc 
fcfflft^&ttLfc-*-*. ^7 7t3 7<-* 7 211, «ftS5 3 
O^cy h/P#3 2T»?ClCfc^T^A2g^ijll: 
(Btfcft) GA(c^D^ttiff-§-«rffi^i-5o »tt 

(A/F) 3 all. #^4 0O«I^->y 

^4 2±»^t^c^3v^-c^■^ ) »I^^8g^c^£;l:TiIMWic 

*flsi-6»a«^«rm*-r*. £&Jt (A/F) ir^f- 
7 3 b(l, MmTkA 0<DMmfr-'»?4 2T^{-*5V^ 

ZtiiJrtZ* 7 4 14, #fc5MOfc*5l^T 

I*a«fcfc:i8lt*#5v<0iaff TEXICj£Cfc 
tfeffl(S*S:a^i-S. NOxtyf7 5(1, ^C<M 
^4 0C75(!4^^-->V^4 2TSit(-*3V>T^4 3 <ONO 

[0 0 2 4] T^lr^zKv^aV-fcVlJ-7 6lli 

1 ©7^tM^ (m^B§) ic:& 9 tt-n bft, 

^ /K&B*&*fl: a c c K£ C lllff *£ tMj-f 
5 0 9 7>?fi-ZW7 711, ^^v'^lWtti/jtt (* 

ft* (z^*) &tU>jl-5. :nb#tyt7 0~7 7 

II, «?fl?lftgfB (ECU) 8 OirH^ftlC^^T 

[0 0 2 5] ^fc^vv 5 ^ ncd, #iiii2 0i;M 
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[0 0 2 6] 0211, ocy^y 1 IdgfteflS^:/* 
tjmWft OUT, VVT«itV>5) 9 011, niy-^^ 

7 h 9 1 i:ffi»iHiteprfietcii63»$nT^5. wt«« 

10 %%t)K'y^7 h9 2i-f*(C[HiK1-5J;5lr^(tlbiX 
fc^*^^7°o^y h9 0B til, iVv?yi©^7 

^•>t7h (H^lfc) tS^7^i">t7 ht-f* 

^s/h (ig^BS) t, ^^f*y^i-y90C^L 
TiEt))Ji*g$itT^5 0 ;©^7>^">1'7h^/n 

^D^ryh) 9 0 BiCD^rTJfclll : 2Xh v ) s H 7 
Wi/\7 h • ^/P>ry llH|g1--5^IC#fl^^ 
*-?u>ry K9 0 A (^MISHS*^*:/"^;/ h) 9 
20 0 Bll2mte1--5o #H*Ai't7 h 9 1 J* 
•>+7h9 2 ICI4, %h,?tm. ! $k<D®%,1}M>Q 1 a &t>* 
KSl#A9 2 a*s— ft@(EWfi6tt9:tte><XTV^o 
7JA9 l aSOf^A9 2a(l, *©j¥JBEK:£-3## 
%*iW9 1 b&tW»^^9 2 b*fflPBWIH-5. 
VVTIH9 0I1ECU8 0<©ffi^«*l;:£<fc*TiftJE 
IgidSix, iH*A->+7 h9 l ircoffi^^lil^Sffi 

*a->+7 h 9 2«^7y?v'+7 htra«!LTiate-f 

•5<D(C^L, M*i->t7 h 9 1 ^7^->t7 l> 
30 9 2 b<Dftft®lfcffl®\*VVTimn9 0(Cj;oT'5I^t 
$4x5o ^Vv'Vl-eil, i©±54VVT«»9 0© 
^ffiSriiD, #ft"<^^9 i b©HJBfl#fi(i^-r s: >^ 

^iiS^JEStv^rirlc^So im*A->+7h9 l co 

jfififjcii, Ecu8oti«Wic«$n, iK#«* 

So 

[0 0 2 7] ECU 8 Oil, **M®^S (CPU) 8 
40 1, Bc^ttiLWffl^* y (ROM) 8 2, yl/#J*Tt> 
ir^^^y (RAM) 8 3M^5'^7y7'RAM8 
4, ^^^7^851^11 m^#gf581~ 

8 5t, A/D3E*««:^tP^ffllA*lE]B8 6i, 9S-U 
iU^(Hl?S8 7 fcj8JJ«*rtHt^8 8K«t5««$*lT« 

^ $ *i 5 a® mm *ft x 5 o 

[0 0 2 8] ^<D«t 9(CtJ?^$ft/cECU 8 011, ±IE 
#fflir>"y-(D«lttiff*5r^g|5A7JlElK8 7^LTA7J 

m-r^mm^, egr#6 \<Dtmmm. *w 

50 3 2(OP^g|«S, *VM4VVT«I»9 OW^iSIl^^, 
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ioo29] mmT-^>y<nmi^.Rxmm mc s 

(WMB*1*L<IMH-*. 

[0 0 3 0] fill^->y^4 2ii, -tortwcasfcj* 

fctttti: L-C(0«*i87caNOxtt«E OUT, NOx« 

[00 3 1 ] NOxttltt, mtfT/US-*- (A 1 
*o.O l:iWtt5/>=*Ai«©lli* io 

0»j*.tf#y*.k (k) , -rvvv^ (Na) . v^vj* 

(Li), t->!)AC s^Jc^^T/^yil, /<!) v 

V (La) \ J&^HZJ -yhVVJ* (Y) ©«fc ? fc*fr±fB 
gftfcttttt (A&JSftfefcg) * LT*iei-*«jttfaA 
P too J; 5*ftAJRi:iSifi« , *ix5r tHioTfilfifcS 

[0032] NOx»iwwtt, m$i$<Dmi»&&m^ 20 

^liNOx«r»ai1-54#tt£W1-5. *fc. #*fKN 
Ox#ttffl$;h,fci:t, (CHC^CO^#?£ L 

TV\h,#, *&JRtt«#rft6HC*CO©S*fl:R£«: 
ffinit-, NOx^Sfcib*^ HC-^COSritTCJ^ 
fc-*"*IMb315ERrt?!^W#WCfii* 0 i-/f*?*>. HC 
^COUCOi-^HiOlCttfbSn, NOxfiN 2 (Cil5c 

[00 3 3] NO x »lR»Jtt#Slt>OK5|l««AS 

iSl^ffifC^S £ ^-C*tBf^Pfi#ffl<ONO x SrTO-t" 30 
-Si. -t*v£t±NOxS:KiRU*<*S. i^lTf 
tt. ftfe^— ->V^4 2fttO&^£;ftfcNOxfRl|x£y<£> 
NOxtSlRft^PS^fi(C«i-5HiI(C, ilTC^JgsSP* 1 7 

(xmmmmx-imm zmm'&-f%-bx\ no 

x«t!K(CPii:lR$^fcNOx^|iiioJ;^ii7Ci#{bL, N 
OxRltStfM (NOxttI) <73NOxOJilR|g^^|H]«$-& 

[0 0 3 4] NO x RllKH^ftfftttte&tt 

^t^f^aU-h7^m, WfeL<PiC$£tl5 40 

[0 0 3 5] NOx«I* s , -tWtS^g^T'foSNOx 

VMLffo rt»i±i6Lfciit)-C-fc5o *\ NO 
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^nox %m<nmM^m&K*m Lizwn? 
[oo36] mwm mmowtm e c u 8 o n, # 

^TfWWMtlWfP t (4, 1 3 £i§ 

q, *m?4iyy s mtt<><?~>bi<^tc'<7/-? 

[0 0 3 7] ECU 8 0(4, ~ <D£ 0 /«£— igW&Sfc, 
^^wK^ii^ftACCi:, iVv'y lOIHteSSc (? 

[0 0 3 8] [EGRM©«g) ECU8 0B, #1 

KS<5£EGRI|»ffll*3gJfi1-S 0 *^!S(7)^flgfwdoV>T 
EGRSMSfcH:, EGRiiSS6 OKKtt&fufcfc^-Mip 
a&OMBi* (EGR#) 6 1«r»f£LT, EGRjfiSg6 
0 fcifiii-f- 5 #x ©flEffc, Si ^**.*itf#ft* 4 0H 

[0039] Sfi46EGR#6 1 ^^fl^iO: 0£1T> 

^©31«£:|KI&(cffi^£, ^JWRJtSixfc^s'T' (H^ 
BS) £#j$LT$:5£$tv5 0 ECU8 0I4, CIWSIIBS 

EGR#6 l<O^K©W#ikAJl[«r$*tfcS«BB#ffitc 
^•ifei-5J;^(S)EGR#6 i©KBiaiglc«^f&#«ri±l 

[0 0 4 0] CEGRIWffl(cX^<]SiBilKtt) ^5 Ltz 

y 1 <Dmmi&&tfi&r l (^^ 1 A^^^^i&mm 
m<D^mb^ > )) , ftsn^roNOxs^csssn-Bte, 

Wx.l4*EGR45 (EGR^Wll/ (EGR^COjjg 

*3^r^^-^^(JiA/i*^^L/<C< ^-5o 
[0 0 4 1] -fcfc, ffiJB«S«6©|UfiCflJt^«(t>©*«S 
HC (JB5c^4» bicteZtctb* ffembL 

x, wmibLxmm-rz>mmteHci)m%.%4oicffi 
mzhm%*<Dm7tj$.ftmmzitbib%zbbtez> 0 -ttt 
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no x flkJK*#ft3tt£a**fts r k fe§ 6. 
[oo42] [/<*:/*-r * >ymw<r>wm ecus 

t7 h 9 1 OHtetfcfflfctftUJi-*-*, *?y*fc1ri' 

f- 7 7 ©maflwca-ss ?7^->t7F ©[Hife{ita 

kVyWsw \-<DWfcffl®k$:%k\k1rZ>Z.k io 
T\ 9yWs*y YkW^^y-fy V 9 l £©ffi*f 
0|g{fi:t@ (#^/</u^9 l boA^^f^^) (031 

fLt, #^<^9 1 b©/^:^^ S>^© 
SSSMItf g WM k Sm-tZ <t 5 1- v v Tl&« 9 o ©HRj 

[0 0 4 3] [/</uy^^$V^|^(cS<5<NOxfi4 

tt5#^</i-7'9 i b©m#*^ $^y&ift£i)c>>te® 

£l£-l±\ #^<^7*9 1 b£U%KV^A<-:/9 2 bCOfpIH 
JMIB) #^Tg£&fc©^'|^2 OF*) 

(c^gi-^>#^ (iiciMiPii^3 0{ce*:#S-f-#^) w 
ffi£it*£i±-5:i kftX-Z, -*UcJ;9, E G RiiSS 6 

o zft Lxm%&3 o im^zwffi.£ j £z>m-& kmm<» 

McoagtriS^-Si^ofc^H: (l^fr^-SrtglSEGR© 

^^>^©jffe|£^icj;oT5££"53rje©$5 
H5rfix.T, #^/<^7'9 l b©^*^ 5: 'syzmft 

[00 4 4] tr^T\ EGRSJfPSrilCTfof&fiS 

^.^©fdiEGR^i^sfrJfp-ett, ^>v^i©a 

lfljlte{^oT^^i--5Siro-S|5^EGR^-7 6 2© 

m^bzw ! '&m\cEGR®mzmfti-zk. #i^4o 
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oxwm>mMkZhtzwmz&ni-z±x') mmm^ 
^NOxte^^fifc^ib&^ari/.K, egr 

^-76 2^L-T^$tl-CL*^ri(C^^, 0 
[0 0 4 5] r©£, ^©Pg^ilCT 

io [004 6] -tr-e, ^iiw^ic^^^^v^i 
?«» 4 o fctm ib^fcNo x i&&<n>mmtzm 
z±x, ^vtNOxmmfrmmtztitzvimz&wi- 
z±.X'm%m^<Dmi&ifefr&mk£iix&i9, j.o» 

«5«®^»®^L#S^^3tt7b^lC«, EGR 
iiSS6 0£^Uc#l«M£«ihi-6i ifclC, VVT 

9 o zmm lx rtgfiE g r (Dw&zmzfflwzmm 

20 [0 0 4 7] [**«J*»J»*«] ±S2VVT$£ 
m 9 0 ©SElft^Sril CTff 5 NO x ^©IMMWco 
^T, ECU 8 OiCt^^f^^^m^tftP^I-^ 
[0048] 13311, ECU80£ii CXffi&mmz 

- hX'hZ, 

[0049] >\z%mftmi; -rz> k , E C U 8 

0(±5fe1'^X->7°S 1 0 ll-*5V^r, $L&, '</\'7'9'< 

30 T-7/S10 2lC$ffL, -^©flM^ST'fo^^lC 
li^^y^-S l o 5\zi>*?^y°1rZ> c 

[0 05 0] ^fy/S 1 0 2IC*3V^-CECU8 Oil. 

zfr^zmm-tZo kj.t©*# (i) . 

(2) #0T;h.fcWfc$;h/tl^**HNc. /<^-fSy 

(1 ) tt^y-->>^4 2tcrtig$nfcNOxte^©S 

S^^ttSrTiBio-cv^. ::t-, NOx«*j«©?a® 

^V^V-lcoiliG^^effii:, aftOftftJaSFT E X 

(2) ftMEGR<D®m&m5izlt>l,cm%.s<'l'7'<Dffl# 

?j iyy&m%Lxi>. mmmtk («ii2ow: 

^xSc PJ-^v 1 y7°S 1 0 2(-*5H5*iJW^#^T-fcS# 
ECU 8 0I±EGR#6 1 &ffl#mi&k Lfc±T 
Ufy7'S103) , VVT««9 0 4r«!flL#*'< 
^9 1 btnfflftf'i 5 V^Srjl^-T-Sr irf-«tt) . ^< 
50 ^<5y7THIB«:3f£©ft$tcW:«i-5 (^x^ 
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1 0 4) o m^T-y^S 1 0 2{Zi5tfZ)$m 

tf^fevfozm^, ecus ote#A— ?->z-Rmi 

■So 

[00 5 1] ifE^T 1 s^S 1 0 4 (^fclt^^a^^c 
§Sc^l±JbtE^xs/7°S 1 0 lld^T, 
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